Infectious Diseases are some of the most common diagnoses seen in the inpatient and outpatient settings [1, 2] . Therefore, all clinicians must have a strong foundational understanding of ID to provide high-quality patient care. Effective ID education is required throughout the learner continuum. Resources directed toward early learners, such as medical student and residents, may pay greater dividends than those targeted to practicing physicians, because they can help instill the correct foundational knowledge, skills, and attitudes early, before flawed practices are established.
We are facing many urgent ID challenges today: these include outbreaks of emerging pathogens (eg, Zika virus, Ebola virus, and Chikungunya virus); epidemics of human immunodeficiency virus infection, tuberculosis, and malaria; rapid spread of antimicrobial-resistant organisms; and a decline in fellowship applicants to the field of ID [3] [4] [5] [6] . Enhanced ID medical education may be able to have some impact on many of these issues. In our opinion, of these challenges, antimicrobial resistance and fellowship recruitment are timely and arguably most likely to directly benefit from enhanced ID medical education. In particular, improving the teaching of antimicrobial stewardship and broadening the populations that we educate can be impactful [7] because individual decisions made by each provider are major contributors to the problem of antimicrobial resistance. In addition, high-quality, medical student ID education and fellowship recruitment are positively associated. In a recent study, researchers surveyed internal medicine residents and found that residents interested in a career in ID made this decision while still in medical school. The residents ultimately choosing ID subspecialty training were much more likely to have had a "very good" medical student microbiology/ID curriculum [8] .
Recognizing the benefits of enhanced ID education is a great start, but the next step is to develop an army of outstanding educators and teachers who can implement this type of education to our learners.
In this article, we describe the present state of ID education among different learner groups and outline efforts being taken by the Infectious Diseases Society of America (IDSA) to enhance the teaching skills of its community. We also provide guidance and resources for ID physicians interested in pursuing a career in medical education.
WHAT IS THE PRESENT STATE OF ID EDUCATION?

Undergraduate Medical Education
In the United States (U.S.), the discipline of ID is introduced to medical students during the preclinical years as part of their microbiology curricula. Melber et al recently described the state of preclinical medical student microbiology education in the U.S. [9] . The majority of microbiology content in medical schools is taught during the first year in 32% of schools and during the second year in 53%, and it is split between the first 2 years in 15%. Fifty-five schools (53%) organize their microbiology curricula as a single block or course, whereas at 47 (45%), it is integrated into other curricula. Sixteen percent of medical schools reported some formal microbiology teaching during the third and fourth years. Microbiologists alone direct courses at 48% of schools, 23% of courses are led by both a microbiologist and a clinician, 20% are led by a clinician alone, and 8% are led by a laboratory medicine physician with or without a codirector. At institutions with clinician course directors, 79% were ID physicians.
Almost all institutions use a lecture format as a primary teaching modality, 74% use small groups, and 60% use teambased learning. A laboratory was used for teaching at 52% of schools. Areas of emerging importance, such as antimicrobial stewardship, global health, infection control, and the human microbiome, were addressed at 66%, 65%, 64%, and 47% of institutions, respectively. Faculty assessed medical knowledge by using multiple-choice examinations in 98% of schools.
The study also examined recent curricular modifications and challenges in microbiology education. When asked about recent changes, integration of microbiology into other topics or organ-system blocks was a dominant theme among respondents. Reported reasons for change in the curriculum design include meeting accreditation standards, enhancing clinical relevance, and enabling a decrease in preclinical time. The primary challenge in curriculum development cited by respondents was a reduction in time allotment for teaching microbiology. Respondents also reported difficulty in integrating microbiology into other courses in the preclinical curriculum. Some voiced concerns about the appropriate balance between basic science and clinical material. Many stated their curriculum was biased toward basic science, while others argued the converse.
Another study surveyed fourth-year medical students on their knowledge and attitudes on ID learning. Ninety-two percent of respondents agreed that a strong knowledge of antimicrobials would be important in their careers, and 90% said that they would like more education on appropriate use of antimicrobials. Only 15% had completed a clinical ID rotation during medical school; those who had done so rated the quality of their antimicrobial education significantly higher, compared with those who had not completed a clinical ID rotation. Only one third of respondents perceived their preparedness to be adequate in some fundamental principles of antimicrobial use [5] . These are important knowledge gaps in medical student education that could be filled by ID educators.
In addition to the challenges above, we believe that there are several other important challenges on the horizon. One of these includes how to teach microbiology in the face of modern diagnostics. Another is how to access knowledge utilizing technology rather than rote memorization alone.
Graduate Medical Education (GME)
While in training, GME learners are given their first opportunities to make decisions on the diagnosis and treatment of suspected infections. It is therefore critical that residency experiences include dedicated teaching on antimicrobial stewardship. This will continue to build on foundational understanding and carried into independent practice. Although GME trainees include ID fellows, we focus this discussion on residents. We will not specifically address ID fellowship training, except for one assertion: that we consider clinician educators as an important and viable career path for academic ID physicians.
There is little published information on ID medical education in postgraduate trainees that specifically addresses the challenge of antimicrobial resistance. It is encouraging, however, that the Accreditation Council for Graduate Medical Education (ACGME) has made a firm commitment to education in antibiotic stewardship efforts [10] [11] [12] . The precise way in which this commitment will manifest is currently unclear, but the idea is to target "high-risk" specialties with "specialty-specific information. " The learning groups that the ACGME plans to focus on include not only residents and fellows, but also attending physicians.
Although many residents interested in ID as a career developed this interest in medical school, outstanding ID education in internal medicine residency programs is important. It is a way to positively reinforce their decision and recruit others to the field. Several interventions have been proposed to enhance exposure of trainees to subspecialists: creating more rotations and elective experiences that bring residents into closer contact with ID specialists and physician scientists, having ID clinicians teach general medicine, and bringing ID physicians into more leadership positions in internal medicine residency positions [13] . One innovative solution is to facilitate resident elective rotations in outbreak settings [14] . Another potential solution is to provide more systematic experiences in inquiry that could inform choice of subspecialties and careers in academic medicine [15, 16] .
Continuing Medical Education
ID providers should be not only outstanding teachers to students, residents, and fellows, but also able to educate their colleagues. They have the opportunity to teach during each direct interaction as a consultant and in formalized forums, such as continuing medical education conferences. There have been multiple studies examining the efficacy of antimicrobial stewardship education on improved and sustained behavioral changes [10, [17] [18] [19] . These studies have demonstrated varied results. Therefore, an expert panel from the IDSA/Society for Healthcare Epidemiology of America recommends that education to practicing providers be bundled in a comprehensive antimicrobial stewardship program [10] .
Other Health Professions Learners
Pharmacists, nurses, dentists, and allied health professionals are important partners in our effort to enact effective antimicrobial stewardship measures. More education is needed among these learners. For example, a study of 579 graduating pharmacy students demonstrated that 89% desired greater knowledge in appropriate antimicrobial use [20] . One approach to enhancing education is through interprofessional education. Investigators conducted a study of 745 third-year pharmacy students and second-year medical students working together in case-based small-group activities. This intervention led to a significant increase in both knowledge and attitudes toward collaborative antimicrobial stewardship in both groups [21] .
HOW CAN THE IDSA SUPPORT THE ENHANCEMENT OF MEDICAL EDUCATION?
The IDSA is deeply committed to educating its members, ID fellows, healthcare providers in practice, and the community at large. The education of medical students, residents, and other health professions learners had not traditionally been a priority area [22] . However, over the last few years, the IDSA has begun to recognize the significance of effective education of these learner populations [11] . There are several approaches a society can take to enhance the education of medical learners in their area of interest. These strategies include (1) improving the teaching skills of their members, (2) influencing societies that oversee assessment of their respective learner groups, and (3) supporting the development of members who have dedicated their careers to medical education.
Improving the Teaching Skills of Their Members
Techniques for effective teaching are not commonly taught to physicians during their medical training. However, many ID providers are tasked with regular teaching of medical students, residents, and fellows. Teaching different learner groups can be very challenging. Each learner group often has a different fund of knowledge, and the teaching settings are often different. Effective teaching techniques for a large group (ie, lecture) differ from those for a small group, which differs from teaching in a clinical setting. Although some ID providers may have participated in faculty development on teaching, not all centers offer these opportunities. Furthermore, given the busy and inflexible schedules of clinicians, many may not be able to attend such training during a busy workday. Since 2014, the IDSA has begun to incorporate faculty development on effective teaching as part of the IDWeek program. Sessions have included topics on teaching to different learner groups and in different settings (Table 1) . Overall, the response to this programming has been positive, and attendance has been good. In addition to continuing medical education programming at the annual meeting, the IDSA Medical Education Workgroup is designing additional faculty development materials as an online resource so they can be accessible to educators at any time. The materials will include faculty development material on effective teaching, as well as specific teaching materials organized by learner group. We are hopeful that the members will see the benefit in enhancing their skills and using these resources.
Influencing Medical Education Societies
Societies such as the National Board of Medical Examiners (NBME), Accreditation Council for Graduate Medical Education, and medical specialty licensing boards (eg, the American Board of Internal Medicine) have great influence on the content medical learners are taught, since they drive learner assessment [23] . Influencing change in these groups can be difficult. A collaborative set of best practices on teaching microbiology to medical student learners, led by the key societies (the IDSA, the American Society of Microbiology, and the Association of Medical School Microbiology and Immunology Chairs), would be of great value. This type of work could unite educational leaders across microbiology, ID, and laboratory medicine to determine which content is core, what the best educational strategies for teaching this content are, and which areas should be targeted for future research. Hopefully, this type of product would influence groups like the NBME to align their assessment topics.
Supporting the Careers of Clinician Educators
There is not a single established definition of a clinician educator. However, many agree that it is a physician in clinical practice who applies pedagogy to their teaching and often participates in educational scholarship [24] . Clinician educators can be a marginalized population in academic medicine and are at higher risk for burn out [25, 26] . In a national society traditionally focused on clinical and basic science research, a concerted effort to support this group must continue to make the group feel valued. The IDSA is working in many ways to support the community. At IDWeek in 2015, medical education became an abstract-submission category so that scholarly work in medical education could be presented at poster sessions. In 2016, the IDSA board approved the creation of the IDSA Medical Education Workgroup. One charge of this group was to "develop activities and resources for [ID] physicians on a clinical educator career path. " Other projects in development are the creation of a medical education community of practice and a medical education grants program [27] . Hopefully, building such a community of ID clinician educators will enhance ID education nationally. Medical education grants programs, even of modest amounts, have been shown to promote clinician educators' professional identity formation, foster collaborations, provide advancement opportunities, and raise their local and national profiles [28] . 
HOW TO DEVELOP A CAREER IN MEDICAL EDUCATION?
A career in medical education is incredibly exciting and rewarding. As in any discipline, the chance of achieving success is greatest when there is mentoring, thoughtful planning, and training. We provide an approach outlined below and the resources described in Table 2 to guide ID physicians to develop a career in medical education. It is important to note that many of these resources have been developed outside of the field of ID per se and that we can learn much from these groups with a rich history of medical education. Although some of these steps may happen sequentially (eg, define your goals before creating scholarship), others will happen simultaneously (eg, seek out teaching opportunities and identify mentors) [29] [30] [31] .
Define Your Goals
Clinician educators come in many flavors ranging from full-time clinicians who are also outstanding teachers, to medical education leaders and/or researchers who do some clinical work. There are many areas of education that one can focus on, which include teaching, mentorship, assessment, leadership, and curriculum development. When possible, it is helpful to develop an educational niche. Developing this unique area of expertise is often the marriage of one's own interests and the needs of their institution.
Seek Out Teaching Opportunities
Most clinicians become interested in medical education through teaching. Many teaching opportunities exist in academic centers and can be clinical or classroom based with different learner groups.
Teaching is often added to already-busy workdays, and it can be hard to incorporate effectively. We recommend starting small and working with your colleagues and supervisors to let them know how important this work is for your career development. As you develop learning materials for the first time, there is often a large up-front investment, but then the preparation time needed decreases. When choosing teaching opportunities, pick opportunities where you will be assessed by learners (and ask for feedback from faculty with expertise in teaching) to allow for continuous improvement of your teaching and documentation of success for advancement. Possible ID teaching opportunities can be found in Table 2 .
Table 2. How to Develop a Career in Infectious Diseases (ID) Education
Activity, Setting Comment(s)
Define your medical education career goals
Teaching, mentorship/advising, learner assessment, curriculum design/educational technology, educational leadership
Seek out teaching opportunities
Classroom Preclinical student lectures, small groups, laboratories; for residents, morning report and noon conference; for fellows, core curriculum Inpatient Teach your team and other teams on consult service, attend on medicine service, create infection control or antimicrobial stewardship experience for UME or GME learners Outpatient Host learners in your clinics (eg, HIV, ID, travel medicine, STD, tuberculosis)
Gain knowledge/skills in medical education
Local Faculty development at your institution (eg, http://meded.ucsf.edu/cfe/faculty-development) Regional AAMC GEA regional meetings with many skill-building workshops (https://www.aamc.org/members/gea/) National AAMC-sponsored faculty development programs (https://www. 
Obtain Mentorship
Successful mentorship in medical education can be obtained from senior faculty, as well as peer mentors [32] . Not all ID divisions will have faculty with the ability to mentor in medical education. In these cases, junior faculty should look for mentorship outside their division and/or department and should consider regional or national mentorship opportunities listed in Table 2 . Inside your institution, career educators may be members of an academy of medical educators, or you can reach out to a vice chair of education within your department.
Gain Knowledge/Skills in Medical Education
Neither teaching nor educational principles are taught regularly during medical training. Therefore, most physicians are unaware of the most effective strategies to enhance learning in different settings. Junior faculty who are committed to teaching should try to attend training on effective instruction. Those interested in careers in medical education should engage in robust faculty development. Many institutions have local teaching scholars programs, but there are also regional, national, international, and even online training opportunities available (Table 2) .
Apply for Educational Leadership Positions
Transitioning from a career as a clinician who teaches to a medical educator who is also a clinician requires many steps. Salary support for educational work is a critical component. Once you have gained the relevant experience and knowledge, we recommend applying for educational leadership positions. These positions will allow you to obtain both hands-on experience in medical education and dedicated time for scholarship. We provide a list of medical education leadership positions that are usually funded at academic institutions, in Table 2 .
Create Scholarly Work for Dissemination
Like clinical and basic science researchers, dissemination of scholarly work is important to advancement of the field and the individual. Making an education project scholarly takes foresight and planning. One must consider how to demonstrate impact of an intervention ahead of time and collect baseline data. Many institutions have experts in educational methods and can be consulted for assistance with project design. Scholarly work may be funded by small grants at some institutions [28] . There are many forums to present educational scholarship on the local, regional, and national level ( Table 2) .
Document the Impact of Your Work
Like other academic faculty, clinician educators must be able to demonstrate success of their work, to obtain promotion. Each institution has different criteria for promotion, and faculty must be sure they understand how they are being evaluated at their institution. Many promotion committee members may have difficulty determining success for a clinical educator. Therefore, it is imperative that clinician educators are able to clearly document their medical education work and directly link their work to outcomes, such as its impact on their learners. When present, educators should also try to demonstrate how their work was disseminated to other educators, both locally and outside the institution. An educator portfolio is used at many institutions to help clinician educators document their work in breadth and depth, with a focus on impact [33] . A link to an educator portfolio template is available in Table 2 .
CONCLUSIONS
The ID community must take action now. We need to enhance both the size and ability of our community of ID teachers and educators. Our profession needs to look at our students not as passive learners but as future colleagues to help tackle current and future ID challenges. Hopefully, through inspirational teaching, we will encourage more trainees to become the next generation of ID physicians. ID physicians will not succeed alone. We must meaningfully partner with other health professions (pharmacy, nursing, and dentistry) to teach and model important ID issues, such as effective antimicrobial stewardship, within the healthcare system. Some of our most effective tools will be to enhance the educational skills of our community while helping to support our clinician educators to be successful locally and nationally. Ultimately, we need to design studies to assess the impact of our educational interventions and to choose the most effective ones moving forward. 
